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Abstract

This study examined the factor structure of the Center for Epidemiologic Studies Depressiof(FaHD) in
low socioeconomic status African Americas=426). Confirmatory factor analysis indicated that the four factors—
(1) depressed affect?) positive affect,(3) somatic complaints, an@) interpersonal problems—of the CES-D scale
previously found in the general population were supported in this sample. These results were cross-validated in other
nationally representative samples of African-American particip&nts988) and Caucasiané:=666), and the four-
factor structure of the CES-D scale replicated in all three groups in this study. An alternative model was also tested
with the factors depressed affect and somatic complaints combined as a single factor, a finding often reported in
minority groups. Results indicated a significantly poorer fit for the three-factor model compared with the four-factor
model for all three groups. In addition, higher loading differences were significantly evident between African-
American and Caucasian groups, while higher loading similarities were found between the two African-American
groups. These findings provide further evidence of measurement equivalency of the CES-D scale in samples with
differential characteristics including race and socioeconomic status.
© 2004 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction tioning. However, epidemiologic studies report a
_ greater risk of major depression for woméa—
The maintenance of mental health plays an 99%) compared with me2—3% (Pearlin, 1989;
important role for the preservation of quality of Blazer et al., 1991; Rhee et al., 199Higher
life, including physical, social and cognitive func- |evels of depressive symptoms are also reported
" *Corresponding author. Tel+1-410-558-8072; fax-+1- ~ 2mong minority groups. Specifically, African
410-558-8674. Americans are reported as having generally higher
E-mail address: nguyenha@grc.nia.nih.gd.T. Nguyen. prevalence rates of depressive symptoms than Cau-
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casians (Jones-Webb and Snowden, 1993; Mc- sensus about its underlying structure among avail-
Barnette, 1995 Other studies, however, provided able studies. Roberts(1980 examined the
no evidence to support differences in the rates of measurement adequacy of the CES-D and found
depressive symptoms between African Americans the same general factor structure of responses
and Caucasians. These community-based studiesamong Caucasians, African Americans, and Mex-
found the same proportion of African Americans ican Americans. In contrast, Chapleski et al.
as Caucasians scoring above the cut-off point for (1997), using confirmatory factor analysis, did not
clinically significant depressive symptoms on the identify a four-factor model in American Indians.
Center for Epidemiological Studies Depression A shortened 12-item CES-D scale was more useful
Scale(CES-D) (Murrell et al., 1983; Berkman et  for assessing depressive symptoms in their study
al., 1986. of American Indians. Three studies examined the
Research on ethnic differences in depression factor structure of the CES-D scale in Hispanic
evidences much variety and many inconsistencies, Americans, and the results were not consistent.
and these inconsistencies could be due to a lackjang et al.(1989) replicated the four-factor model
of validation of depressive surveys among popu- identified by Radloff(1977) and also, using only
lation subgroups. Cultural and social differences 15 jtems, found support for a three-factéice.
among minority populations may result in a disa- somatic complaints, depressed affect, and positive
greement about the conceptualization of _depressweaffect) model across three generations of Mexican
symptoms. For example, compared with Cauc- americans. Using the Hispanic NHANES data,

asians, African Americans tend to incorporate Gyarpaccia et al(1989 identified a slightly dif-
physical complaints into their answers of qUestions g rent three-factor model, with somatic complaints

deifgged tg_assess r?ffe(_:éive syrgpto(rBso_wn et and depressive affect factors combined as one
al., 1996. Given such evidence, depressive Symp- ;o1 rather than two distinct factors. These

toms may b_e under—reporteq or exacerbateq N authors suggested that conceptual distinctions
African Americans when applying depressive dla_g- between somatic complaints and depressive affect
noses or standard measures that have been validat-

ed among Caucasians. Thus, additional research ismIght not exist for Mexican Americans, Cuban

e o Americans, and Puerto Ricans. Rather, Hispanic

needed to assess the sensitivity, reliability, and . .
validity of depressive instruments for use in pop- groups Fend fo use both somatic complalnts a_nd
ulation subgroups, particularly in African Ameri- depresswe affect to communicate the|r_ depre_sswe
cans. The present study examines the validity of feelings and psy_chologlcal distress. Using a differ-
the CES-D factor structure in African Americans. €Mt _data _set, Miller et al(1997) f°“r_‘d a more

Developed by the National Institute of Mental Parsimonious two-factor model provided a better
Health Center for Epidemiologic Studies, the CES- fit t0 their data on elderly Mexican Americans.
D is a 20-item inventory that has been widely used AMONg studies examining the factor structure
in assessing depressive symptomatology in com- of the CES-D in Afrlcan Americans, Blazer et al.
munity and population-based studies. Radloff (1999 reported evidence of Radloff's four-factor
(1977 examined the factor structure of the CES- structure for older whites and African Americans.
D and identified the following four factorstl) ~ One of the items(‘fearful’), however, did not
depressed affec{(2) positive affect,(3) somatic significantly load on any factor and was eventually
complaints, and4) interpersonal problems. Rad- €xcluded from the analysis. Foley et 42002
loff's four-factor structure has been extensively generally did not confirm Radloff's four-factor
replicated and is widely accepted in epidemiologic model in older African Americans. Using explor-
studies of depression in predominantly Caucasian atory factor analysis, they found no distinction
populations(Weissman et al., 1977; Hertzog et al., between somatic complaints and depressed affect,
1990; Knight et al., 1997 The factor structure of and they identified one new factor, ‘social well-
the CES-D in ethnic minorities, however, has not being’, that has not been reported in the general
been extensively validated, and there is little con- population.
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Table 1
Description of study groups
HANDLS NHEFS BLSA
n=428 n=988 n=666

Sampling design Convenience Stratified probability Convenience

Date of data 2000-2001 1981 wave 1995-2002
Male (%) 188 (44%) 294 (30%) 256 (38%)

Age range(mean 18-92(50) 33-86(53) 19-92(53)
Education(mean 12 years 9-12 yedrs 16 years

" Education was coded as a categorical variable in the original data set; the median is given here.

While previous studies provide evidence for a The HANDLS pilot project was a sample of
four-factor model of the CES-D in some minority convenience examining health disparities among
groups, the evidence they offer is far from conclu- low SES status African-American men and women
sive. Mindful of these considerations, the present living in Baltimore. Participants were 426 African-
study replicates and attempts to confirm the work American men and women between the ages of
begun by Radlof{1977) in determining the factor 18 and 92 yearg¢see Table 1 for group character-
structure of the CES-D in low socioeconomic istics). Among the sample, 60% of men and 40%
status(SES African Americans. That is, can the women were current or previous drug users. Par-
four-factor structure of the CES-D scale be repli- ticipants were paid. Between October 2000 and
cated across groups with different characteristics pecember 2001, study participants received a vari-
such as race and socioeconomic status, or samplingety of medical and psychological tests, including
designs including samples of convenience and gn assessment of depressive symptoms. All partic-
stratified probability samples? We examined the ipants were given the CES-D scale as part of the

factor structure of the CES-D in the Healthy Aging
in Nationally Diverse Longitudinal Samples study
(HANDLS) of low SES African Americans, a

larger HANDLS project to study depressive symp-
toms. The CES-D scale was self-administered
except in situations where low literacy skills inter-

sample of convenience. We additionally tested the ¢oreq \ith self-administration. For participants

stability of the measurement model in other sam-
ples of African-American participants from the
National Health and Nutrition Examination Survey
| Epidemiologic Follow-up Study(NHEFS and
Caucasians from the Baltimore Longitudinal Study
of Aging (BLSA). Since research on the measure-

ment structure of the CES-D has not been consis-

tently pursued in  minority  populations,

cross-validation of the model was considered nec-

essary to(a) rule out the possibility of random
and measurement error; ar{th) validate scores

based on those structures that are used in assessin

depressive symptoms in African Americans.
2. Methods
2.1. Study participants

The sample for this study includes participants
from the HANDLS, NHANES, and BLSA studies.

with low literacy skills, trained psychometric tech-
nicians read the CES-D questions and recorded
participant responses.

For purposes of cross-validation, other groups
of African Americans and Caucasians with com-
plete CES-D scores were extracted from the
NHEFS and BLSA studies. The NHEFS data
subset included 988 African Americans, and these
subjects were matched against HANDLS partici-
pants on factors including gender, age, and edu-
gation level (within 5 year3 to avoid possible

ifferences due to sample selection biases. Medical
risk factor and psychological data including the
CES-D scale were collected as part of the NHEFS
study, a stratified probability survey of the adult,
non-institutionalized, civilian population of the
United States. The sampling design of the NHEFS
study ensured that the subjects who participated
were stratified probability samples of the US pop-
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ulation. Consequently, participants who completed Table 2 . o
the CES-D scale were a representative sample of CES-D scale items and abbreviation
the United States. A full description of the ration-
ale, methods, and subject characteristics of this S E— -
i actor 1. somatic complaints
Z}ud{gcs? k#ehgoénjt%%erghfﬁoﬁ g|rtz(0jr|1r'lla|__l|u8nttll,|ed)§/e(§f é | was bothered by things that usually Bothered
), . . ) 0 not bother me.

Aging (BLSA) is a longitudinal study conducted 2. 1 did not feel like eating; my appetite Appetite
by the Intramural Research Program of the Nation-  was poor.
al Institute on Aging(NIA) (Shock et al., 1984 3.1 h(;’lid_ trouble keeping my mind on what I Mind

i~ - i was doing.
\I/Dvaglcrlgﬁj r:,;s a?)rsrof(ioénar?el.:;Itgv?g\:\;elgn%/e;{roslu?getegz 4. | felt that everything | did was an effort.  Effort

ltem Abbreviation

5. My sleep was restless. Sleep
Gerontology Research Center of the NIA for com- .| talked less than usual. Talk
prehensive medical, physiological, and neuropsy- 7.1 could not get going. Going

chological e\(aluatior_ls_. For this study, we extracted gaetor 2: Depressive affect
666 Caucasian participants who completed every s. | felt that | could not shake off the blues Blues
item on the CES-D scale between the years 1995 even with help from my family or friends.

and 2002. The cohort consists of predominantly 9-0' fef'tldfpfelss‘?d- DeI0|ressed
upper-middle class, white professionals with mean 11' : het onet. Lonely
. . .. . | had crying spells. Crying
educational levels that are higher than participants 15 | feit sad. Sad
from either the HANDLS or NHEFS surveysee 13. | thought my life had been a failure. Failure
Table 1 for a description of study groups 14. | felt fearful. Fearful
Factor 3: Positive affect
2.2. Measure 15. | felt that | was just as good as other Good
people.

The CES-D scale is a 20-item inventory devel- ig : Bsgshﬁgg;‘;/' about the future. HHa‘:)F;j“'

oped by the National Institute of Mental Health 18. 1 enjoyed life. Enjoyed

Center for Epidemiological Studies to assess the
frequency and severity of depressive symptoms in Faféorp‘“ Interpersonal problems .

. . People were unfriendly. Unfriendly
the past weeKRadloff, 1977. The inventory has 30 | feft that people disliked me. Dislike
been extensively validatedLewinsohn et al.,
1988 and is widely accepted in epidemiologic
studies of depression in general populations. The (4) interpersonal problems. Table 2 lists the items
CES-D scale correlates strongly with other self- associated with the four factors.
reported depression inventories and it correlates
with variables related closely to clinical diagnoses 2.3. Analysis
of depression. Scores for clinically depressed
patients are much higher than those for normal Approximately 0.02% of the HANDLS partici-
subjects(Weissman et al., 1937 and a standard pants had one or two CES-D items missing.
cutoff score of 16 has been defined as indicating Because of the small percentage, cohort by gender
depressive symptoms. This score identifies a large by education means were substituted for missing
proportion of individuals with major depressive data within the group. We used confirmatory factor
disorders, but largely in non-minority samples analysis to examine the factor structure of the
(Eaton and Kessler, 1981 Radloff (1977 and CES-D scale across the HANDLS, NHEFS, and
others (Weissman et al., 1977; Hertzog et al., BLSA data sets. Restricted factor analysis using
1990; Knight et al., 199ridentified four different ~ LISREL 8.52 (Joreskog and Sorbom, 200%oft-
factors of the CES-D scale in the general popula- ware was employed to replicate the CES-D factor
tion. The factors were labeldd) depressed affect, structure described by Radldff977) and previous
(2) positive affect,(3) somatic complaints, and researciHertzog et al., 1990; Knight et al., 1997
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(see Table 2 for factor descriptionsA widely ity, the y? test may not have been realistic to use
used method of covariance structure analysis, LIS- as an index of fit. However, probability values
REL, can be helpful in the evaluation and selection associated withy? tests are reported in the current
of models since it is capable of testing simultane- study to assess the extent to which a respecified
ous multiple covariance matrices by imposing model exhibits improvement in fit. To evaluate
equality constraints across groups. LISREL can model improvement, the difference ig® (Ax?)
estimate a set of models that specify the relation- between two nested models was examifti@dllen,
ship of observed variables to underlying latent 1989; Byrne, 1998 Other fit indices including
variables presumed to account for them. At the the RMSEA (root mean square error of approxi-
same time, it separates imperfect model specifica- mation), GFI (goodness-of-fit inde and CFI
tion and measurement errors from reliable variance (comparative fit index are also reported. The
and structural constraints imposed by the model RMSEA takes into account the error of approxi-
(Byrne, 1998. We also used Joreskog and Sor- mation in the population, and has recently been
bom’s (2000) PRELIS program to convert data recognized as one of the most informative criteria
into polychoric correlation matrices, with asymp- in covariance structure modeling. RMSEA values
totic covariance matrices to adjust for multivariate less than 0.05 indicate a good fit, 0.06—0.08
non-normality to be analyzed in LISREL. represent reasonable fit, 0.08—0.10 indicate medi-
In addition, tests of structural invariance often ocre fit, and those above 0.10 indicate poor fit.
represent different types of invariance and consti- GFI compares the postulated model with no model
tute a hierarchy. For example, sets of parametersat all. GFI values range from zero to 1.00, with
are usually tested in an orderly sequence of logical values closer to 1.00 representing a good fit. CFI
steps and in an increasingly restrictive manner. For is independent of sample size, and takes the
the present study, the following questions were complexity of the model into account and com-
asked:(1) Is the number of factors the same across pares the hypothesized model with the independ-
groups?(2) Are the factor loading coefficients ence model. The upper limit of CFl is 1.00, with
equivalent across groupd3d) Are tests of error a value >0.90 indicating a good fit to the data
variancegcovariances equivalent across groups? (for complete reference to these fit indices, see
(4) Are factor variance&ovariances equivalent Bentler, 1992; Browne and Cudeck, 1993; Byrne,
across groups? The process of determining equiv-1998).
alence of measurement and structural parameters
was terminated at the level where non-equivalence 3. Results
occurred. For example, if the number of factors
was the same across groups, then model testing Prior to testing for invariance across the three
proceeded to constraining factor loadings across groups, confirmatory factor analysis was conducted
groups. If non-equivalencies in factor loadings to establish baseline models for the HANDLS
were found, particularly if they represented differ- group. The baseline model was specified with the
ent groups, then error terms and factor variafices four factors(see Table 2 as described by Radloff
covariances were also expected to differ between (1977 and previous studiefHertzog et al., 1990;
groups(Bentler, 1992; Brown et al., 1996; Byrne, Knight et al., 1997. All indicators were found to
1998). have significant proportions of variance or signif-
To examine the extent to which our hypothe- icant loadings, and the fit statistics for this baseline
sized confirmatory model fit, the following fit model were consistent with one that fit wé}?=
indices were used to evaluate model fit in the 336.88, d.f=164, RMSEA=0.05, GFE0.97,
current study. The chi-squargy?®) statistic was  CFI=0.95). The accepted baseline model was then
used to test the closeness of fit between the extended to the NHEFS and BLSA groups for
unrestricted sample covariance matrix and the purposes of cross-validation. The first test of invar-
restricted covariance matrix. Due to its sensitivity iance assessed whether the CES-D was best
to sample size, non-normality and model complex- described by a four-factor structure for all three
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groups. At this level, no equality constraints were

specified across groups, and invariance was mod-

eled to test for an equivalent number of factors
that best represented the data for the HANDLS,
NHEFS, and BLSA groups. All indicators were

found to have significant loadings. The magnitudes
of the fit indices were impressive, given the com-
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ment equivalency of the CES-D scale in samples
with differential characteristics, we tested to see if
the magnitudes of the factor loadings were equal
across HANDLS, NHEFS, and BLSA groups. In

testing this hypothesis, the four-factor model was
re-specified with equality constraints placed for all

three groups on all factor loadings. Results indi-

plexity of the model and as indicated by the fit
indices (x*=1150.66, d.f=492, RMSEA=0.04,
GFI=0.97, CFE=0.97). These results were consid-
ered optimal in representing the data for all three

cated a statistically significant reduction in fit for
this model (Ax?=366.94, Ad.f.=32, P<0.0D.
Further analyses were undertaken to identify par-
ameters causing differences. To approximately
groups. Table 3 lists loading descriptions and factor gauge the differences in the parameter estimates,
correlations for the three groups. In line with confidence intervals around the individual factor
previous research that found no distinction between loadings were examined to see which specific
somatic and depressive symptoms, factor correla-loadings were significantly different between
tions between somatic complaints and depressivegroups(i.e. HANDLS vs. NHEFS, HANDLS vs.
affect appeared to be high across groups in the BLSA, NHEFS vs. BLSA. Higher loading differ-
current study. As such, a second model was derivedences were significantly evident between African-
that combined these two factors as one. This three- American and Caucasian groups, while loading
factor model was then tested across groups. A similarities were significantly more tenable
decrease in model fit was indicated by an increase between the two African-American groups. Table
chi-square values(Ax?=85.03, Ad.f.=9, P< 4 presents loadings that are similar or different
0.005, though other fit indices remained relatively between groups. Since the magnitude of factor
the same (RMSEA=0.046, GFE0.96, CFkE loadings was not the same across groups, model
0.96). In addition, the unstandardized loadings testings were terminated at this level and no further
substantially departed from the loadings obtained invariance tests, including error variances and fac-
under the four-factor model and differentially shift- tor variancegcovariances, were conducted.
ed among the three groups. For example, items
including ‘lonely’, ‘sad’, ‘crying’, and ‘failure’
became less related to its own factor for the
NHEFS group, but the opposite was observed for The present study demonstrated that the same
the BLSA group. Furthermore, the magnitude of four-factor model found in Caucasian populations
several error terms for items including ‘blues’, could be replicated in the low SES African-Amer-
‘depressed’, and ‘enjoyed’ decreased substantially ican HANDLS sample. A strength of this study is
and became non-significant, which could indicate the ability to examine the hypothesized factor
that these residuals were being overestimated model and validate such results on other independ-
(Byrne, 1998; Joreskog and Sorbom, 2D(M@ased ent samples that were different in sampling design,
on these findings, the CES-D scale was not well race, SES, and time of measurement. An adequate
represented by the hypothesized three-factor modelfit for a four-factor factor model was shown to
and was best described by a four-factor model for hold not only across the three groups, but most
all three groups. items were reliable with standardized loadings
At a minimum, our results indicated that the greater than 0.50. Results indicate that the items
number of factors and the pattern of factor loadings are related to the hypothesized factors and provide
were equivalent across all three groups. At this the interpretation of the CES-D scale in terms of
level of testing, however, our model provided a four symptom dimensions including somatic com-
less constrained test and required that simple struc-plaints, depressed affect, positive affect, and inter-
ture of the factor patterns remained the same acrosspersonal problems. Since the findings are robust
groups. In seeking further evidence of measure- in each group and therefore suggest similar inter-

4, Discussion



Table 3
Unstandardized solutions for CES-D items in HANDLS, NHEFS, and BLSA

Iltem Factor 1 Factor 2 Factor 3 Factor 4
Somatic complaints Depressive affect Positive affect Interpersonal problems
HANDLS NHEFS BLSA HANDLS NHEFS BLSA HANDLS NHEFS BLSA HANDLS NHEFS BLSA =
Loadings =
1. Bothered  1.00 1.00 1.00 &
2. Appetite 0.86 1.03 1.03 2
3. Mind 0.91 1.13 0.99 :
4. Effort 0.60 0.99 1.32 o
5. Sleep 1.01 1.07 0.75 i
6. Talk 0.84 0.98 0.89 s
7. Going 1.24 1.13 1.27 <
8. Blue$ 1.00 1.00 1.00 =
9. Depressed 0.94 1.07 1.03 3
10. Lonely 0.98 1.03 0.88 =
11. Crying 0.97 1.04 0.82 ]
12. Sad 1.05 1.06 0.98 5
13. Failure 0.92 0.98 0.97 =
14. Fearful 0.94 0.98 0.83 Y
15. Good 1.00 1.00 1.00 N
16. Hopeful 1.04 0.94 1.22 8
17. Happy 1.30 1.20 1.35 =
18. Enjoyed 1.22 1.20 1.40 N
19. Dislike 1.00 1.00 1.00 L
20. Unfriendly 1.34 1.15 117
Interfactor correlations
Factor 1 1.00 1.00 1.00
Factor 2 0.61 0.61 0.62 1.00 1.00 1.00
Factor 3 0.36 0.20 0.37 0.48 0.31 0.56 1.00 1.00 1.00
Factor 4 0.41 0.48 0.42 0.55 0.64 0.62 0.34 0.23 0.42 1.00 1.00 1.00

" These items were fixed to 1.00 for model identifying purpoSkseskog and Sorbom, 2001

€8T
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Table 4
Equality of item loadings between groups: HANDLS vs.
NHEFS, HANDLS vs. BLSA, and NHEFS vs. BLSA

H.T. Nguyen et al. / Psychiatry Research 126 (2004) 177-187

1996). Hence, the dimensions of the CES-D may
be more informative than a total CES-D score in
assessing depressive symptoms across different

Item HANDLS ~ HANDLS  NHEFS vs. ethnic groups. .
vs. NHEFS vs. BLSA  BLSA To compare the CES-D on a factorial level, at a
F1: Somatic complaints minimum, the validity and feasibility of the four-
1. Botherel 1.00 1.00 1.00 1.00 1.00 1.00 factor model must be performed and supported
2. Appetite 0.85 1.01 0.87 1.02(1.03 1.03 across groups. Findings in the current study sup-
3. Mind 0.88 112 (0.96 096 1.10 1.01 port the validity of the four-factor structure upon
4. Effort 057 099 061 130 097 1.33 \hich the CES-D was developed and therefore
5. Sleep (1.04 1.0 101 074 1.05 0.75 t similar int ot the th
6. Talk 0.84 096 (0.87 087 (0.93 0.93 suggest similar interpretations across the three
7. Going (115 1.15 (126 1.26 1.10 1.29 groups. Alternatively, if the four-factor structure
) . had varied between whites and African Americans,
F2: Depressive affect .
8. Blues 100 100 1.00 1.00 100 1.00 then group comparisons on these four symptom
9. Depressed 0.95 1.06 0.95 1.021.05 1.09 domains would not be meaningful as results could
10. Lonely (1.01 1.02 099 0.87 101 0.89 be due to measurement artifacts. Under such cir-
E grygng 8-8% 1-83 (1)-82 8-8% 1-8i 8-33 cumstance, the four-factor model would no longer
13, Failre  (0.96 096 (0.95 099 (0.98 09s D€ analyzed as a confirmatory model and subse-
14. Fearful (097 0.97 096 083 0096 084 quently would need to be respecified and reesti-
- mated using the exploratory route to identity an
F3: Positive affect :
15 Good 100 100 1.00 100 1.00 1.00 altern_atlve structural model that would best
16. Hopeful  (0.96 0.96 (1.16 1.16 099 115  describe the CES-D for groups under stéByrne,
17. Happy (1.23 1.23 (1.34 1.3) (1.28 1.29 1998; Joreskog and Sorbom, 2001
18. Enjoyed  (1.20 1.20 (1.35 1.35 (1.32 1.32 In line with previous studies, our results seem
F4: Interpersonal problems to indicate a lack of conceptual distinctions
19. Dislike ~ 1.00 1.00 1.00 1.00 1.00 1.00 between somatic complaints and depressive affect.
20. Unfriendly 1.36 1.14 136 1.17(1.17 1.17 When analyzed as a three-factor model with somat-

Note: items in brackets indicate loading similarities between
groups.

" These items were fixed to 1.00 for model identifying pur-
poses(Joreskog and Sorbom, 2001

ic complaints and depressive affect factors com-
bined, however, the model was rejected due to the
significant reduction in fit. There are a couple of
reasons why the two factors are related. From a
socio-cultural perspective, research has suggested

pretations across groups, the latent variable modelthat some cultures may somaticize and describe
of CES-D would allow the examination of symp- depression as a physiologic phenomenon with
tom domain differences according to self-report somatic symptoms rather than affective symptoms
ethnicity and SES. For example, Baker et al. (Angel and Thoits, 1987; Dick et al., 1994; Miller
(1996 found somatic complaints more prominent et al., 1997. The higher correlation between the
than reported mood changes in detecting the pres-two factors could also indicate a stronger co-
ence of depression in African Americans. Thus, dependent relationship compared with other fac-
the distribution and prevalence of somatization tors. Individuals with high levels of somatic
symptoms may be a stronger marker of depressioncomplaints are much more likely to experience
than other symptom clusters in assessing depres-higher levels of depressive affect than other
sion among African AmericangBaker et al., domains such as interpersonal problems or positive
1996). Furthermore, an estimation of latent varia- affect. However, from a conceptual perspective of
ble scores could be useful in providing treatment factor invariance, correlations among factors
information, since symptom clusters may differ- should be minor in order to satisfy evidence of
entially respond to treatment among different eth- latent factor unique attribute¢as indicated by
nic groups(Angel and Thoits, 1987; McBarnette, large factor loadings Such findings are highly
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unlikely with respect to psychological data in firmatory factor analysis route to further test for
particular. Yet large factor correlations are possibly its validity given the unique characteristics of the
a result of models that either specify too many HANDLS group. Based on findings of adequate
latent variables or not enough observed variables fit and no indication of model misspecification, in
(Maitland, 1997; Byrne, 1998 This hypothesis  addition to consistent results obtained from cross-
remains to be tested in our study. validation, the hypothesized four-factor structure
Results obtained from the analyses provided of the CES-D in low SES African Americans was
support for at least invariance of factor structures not rejected. Given that the estimation of the
for all groups. That is, all groups demonstrate targeted parameters was substantively meaningful,
equivalence in the pattern of factor structure, we did not continue to explore other alternative
indicating that there is a reliable relationship factorial structures.
between the factors and the variables by which the  The current study also did not seek to determine
factors are measured. Our analyses, however, genwhether our findings held equally across gender.
erally did not support invariance of factor loadings For example, in a study of the CES-D factor
across groups. This finding may imply that all structure among races and gender, Callahan and
variables constituting the four selected factors are Wolinsky (1994 found gender differences regard-
not measuring the same CES-D facets in exactly ing item loadings in African Americans. Two items
the same way for the three groups. Notably, a including ‘mind’ and ‘failure’ were found to have
higher number of loading similarities were found nonsignificant loadings in African-American wom-
between the two African-American groups. This en. Given the sample size in the HANDLS, such
finding was expected given the same ethnicity and sample compositions would result in small cell
cultural backgrounds. The lack of loading invari- sizes. Yet sample size is a crucial factor in deter-
ance across groups was also expected given whatmining the degree to which existing model evalu-
has been suggested in the factor invariance litera-ation procedures can be viewed with confidence
ture. That is, the same number of factors is often (Byrne, 1998. Model testings across gender in
supported across groups while other levels of this study may not have enough power to detect
invariance including loading invariance are more the differences between several competing models
difficult to establish in the social science domain. using theAy? value statistic for model selection
Rank order of salient loadings and factor vari- or evaluation.
ancegcovariances and uniqueness are generally In addition, our study lacks longitudinal data
expected to vary from one group to another. In that would allow the examination of the CES-D
most instances, particularly those with significant factor structure across time in African Americans.
sample differentiation, the same number of factors Data in the current study were collected using
is regarded to be more important than factor different time periods, and results were based on
loading invariance. This is sufficient in most cases cross-sectional data. Longitudinal data would pro-
(Thurstone, 1947; Horn et al., 1983; Cunningham, vide information on the stability of the relationship
1991; Maitland, 199¥. between the factors and the variables by which the
In considering the implications of the findings factors were measured over time. The demonstra-
in the current study, it is essential to take into tion of factorial invariance is important in repre-
account limitations of the data and the analysis. senting valid within-group changes and reliable
Though the study groups differed by race and change processes over time. This area of research
socioeconomic status, our analyses were notis especially limited in minority populations
framed within an exploratory mode. This route including African Americans. However, a full-
may provide potential factor structures that are scale population study of approximately 3000 par-
uniquely associated with each specific group. ticipants is currently being collected, and follow-up
Because the CES-D has been fully developed anddata of the original 426 HANDLS participants
its factor structures extensively validated in the could be used eventually to validate the results
general population, we elected to follow the con- discussed in the present study. These limitations
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notwithstanding, there is much to be learned from Cunningham, W., 1991. Issues in factorial invariance. In:
these analyses that will contribute significantly to ~ Collins, L., Horn, J.L(Eds), Best Methods for the Analysis
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y Directions. American Psychological Association, Washing-
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